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1.0 Introduction 
 

 
Spruhan Engineering, P.C. has prepared this Storm water Report for the proposed 
development located at 35 Pembroke Rd, Wellesley, Massachusetts. 

 
The proposed development consists of a Single-family dwelling, paved driveway, decks, 
sport court, patios, and landscaped area. The purpose of this report is to demonstrate that 
the proposed conditions do not create any increased flowrate or runoff from the site.  This 
is achieved by installing a crushed stone infiltration system. 
 

2.0 Existing Conditions 
 

The existing property is located at 35 Pembroke Rd, Wellesley, Massachusetts. The site is 
bounded by residential dwellings on the rear and sides. The property is located in Pembroke 
Rd between Colgate Rd and Cornell. The existing roof area on the lot is 2,232 S.F., the 
existing paved area is 2,157 S.F., the existing impervious areas are 16 S.F., and the existing 
landscaped area on the lot is 20,069 S.F. 

 
2.1 Existing Topography and Drainage Infrastructure. 

 
In general, the property slopes from the front (North) to the back (South) of the lot ranging 
between approximately 3.3%. As there is no drainage system currently installed, all storm 
water scours across the surface at grade. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3.0 Proposed Conditions 
 

 

3.1 Project Description 
 

The development consists of Single-family dwelling, paved driveway, patios, decks, a sport 
court and landscaped areas. The proposed roof will have an area of 3,620 S.F, the proposed 
paved driveway will have an area of 1,554 S.F., the unconnected impervious will have an 
area of 2,885 S.F. and the remaining landscaped portion will have a footprint of 19,416 S.F. 

 
3.2 Storm Water Runoff 
HydroCAD was used to model the site for the existing and proposed conditions for the 2- 
year, 10-year, 25-year, and 100-year type III storm events based on Atlas-14 Rain 
information for Middlesex County Central Area. HydroCAD calculations can be seen in 
Appendix A. The following table shows a summary of the existing and proposed conditions 
on the site as they relate to flowrate and volume of storm water runoff for each of the storm 
events. 
 

3.3  Infiltration system 
 
Due to the ESHGW elevation a shallow crushed stone infiltration system was proposed to 
control the runoff rate from the post construction site. This system consists of  3/4ò ï 1 1/2ò 
drain gravel, It is 60 ft x 15 ft x 3 ft. 
 
 
 

 
 Summary Table 

Runoff Flow Rate Volume of Runoff 
EXISTING PROPOSED EXISTING PROPOSED 

 
2 Year Storm 

 
0.34 cfs 

 
0.22 cfs 

 
1,401 cf 

 
967 cf 

 
10 Year Storm 

 
0.81 cfs 

 
0.58 cfs 

 
3,238 cf 

 
2,383 cf 

 
25 Year Storm 

 
1.29 cfs 

 
0.97 cfs 

 
4,709 cf 

 
3,569 cf 

 
100 Year Storm 

 
2.16 cfs 

 
1.66 cfs 

 
7,307 cf 

 
6,026 cf 

 
 

 



 

 
 
 

 

4.0 Soil Information 
 

The NRCS Web Soil Survey shows the division of two Map Units inside our area of 
interest. These are listed next with the percentages of Area of Interest in the Map unit 
Legend Table: 

 

          

 
 

�x Map unit 254B shows Hydrological group A, this information is shown in Appendix B, in 
the Map unit descriptions. 

Also, as the soils log show that Loam Sand was found in the field during the test pit, which 
has the NRCS ñAò properties and these properties were applied to the HydroCAD software 
calcs. 

Further detailed information is described in Appendix B. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

5.0 Total Suspended Solids (TSS) removal calculations 
 
 

At a minimum, all projects subject to a Major Stormwater Management Permit shall 
comply with the performance standards of the most recent version of Massachusetts 
Stormwater Standards and accompanying Stormwater Management Handbook 
(Handbook). The following design standard considering TSS removal must be addressed: 

Stormwater management systems shall be designed to remove 80% of the average annual 
post-construction impervious area load of Total Suspended Solids (TSS).  This Standard is 
met when: 

a. Suitable practices for source control and pollution prevention are identified in a long-
term pollution prevention plan, and thereafter are implemented and maintained. 

b. Structural stormwater best management practices are sized to capture the required water 
quality volume determined in accordance with the Massachusetts Stormwater Handbook; 
and 

c. Pretreatment is provided in accordance with the Massachusetts Stormwater Handbook. 

The 80% credit was achieved in this project using the following strategies: 

- Pre-treatment: Deep sump catch basin  (25% TSS removal rate) + Oil grit separator (25% 
TSS removal rate) = 50% TSS removal rate. 

- Infiltration System: 80% TSS removal rate. 

 

Total TSS Removal achieve is 89%. The breakdown of these calculations can be seen in 
Appendix C.  

 
  



 

6.0 Total Phosphorus (TP) removal calculations 
 

 
 

The following calculations are based on Attachment 3 to Appendix E ñMethods to Calculate 
Phosphorus Load Reductions for Structural Stormwater Best Management Practices in the 
Watershedò for MA MS4 General Permit. 

 

Phosphorus load reduction target (P target) = 60% 

Contributing impervious drainages area (IA) = 0.17 acres 

In the following Table 6.1 the average annual distinct phosphorus load (P Load) by land category 
are shown. To keep calculations on the conservative side a consideration of the D soil group will be 
taken as 100% of the area given that itôs the previous soil before filling and it has a higher P load 
Export rate. 

 

Table 6.1. Average annual distinct phosphorus load (P Load) export rates for use in estimating 
phosphorus load reduction credits the MA MS4 Permit 

Phosphorous Category by 
Land Use 

Land Surface 
Cover 

P Load Export 
Rate, lbs/acre/year 

P Load Export 
Rate, kg/ha/yr 

Low Density Residential 
(LDR) 

Directly connected 
impervious 1.52 1.7 

Developed Land Pervious 
(DevPERV)- Hydrologic Soil 
Group D 

Pervious 0.37 0.37 

 

 

BMP Load= (IALDR X PLERLDR) + (IADevPERVD X PLERDevPERVD) 

BMP Load = (0.17 acres X 1.52 lbs/acre/year) + (.44 acres X 0.37 lbs/acre/year) 

BMP Load= (0.26 lbs/year) + (.16 lbs/year) 

BMP Load= .42 lbs/year 

The performance curve for infiltration trench, Figure 3-1 IR=0.17 in/hr is used to determine the design 
storage volume of the BMP (BMP Volume IA-in) needed to treat runoff from the contributing IA and 
achieve a P target=60%. The curve for an infiltration rate of 0.17 in/hr is chosen for being the most 
conservative. From the Figure 3-1 BMP Volume IA-in for a P target = 60% is 0.43 in. 

 

The BMP Volume is converted to cubic feet (BMP Volume IA-ft3) using the next equation: 

BMP Volume IA-ft3= IA (acre) x BMP Volume IA-ft3 x 3,630 ft3/acre-in  

BMP Volume IA-ft3= 0.17 acre x 0.43 in x 3,630 ft3/acre-in 

BMP Volume IA-ft3= 265.35 ft3. 

 

 

 

 

 



 

BMP-Reduction lbs-P= BMP Load x (P target /100) 

BMP-Reduction lbs-P= .42 lbs/year x (60/100) 

BMP-Reduction lbs-P= .252 lbs/yr 

The volume of the proposed infiltration practice, 771 ft3, exceeds the BMP Volume IA-ft3 
needed, 265.35 ft3 and is sufficient to achieve the P target of 60%. 
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Type III 24-hr  2-Year Rainfall=3.34"�(�;�,�6�7�,�1�*
�����3�U�L�Q�W�H�G�������������������������3�U�H�S�D�U�H�G���E�\���6�3�5�8�+�$�1���(�1�*�,�1�(�(�5�,�1�*���3���(��

�3�D�J�H�����+�\�G�U�R�&�$�'�Š�����������������������V���Q�����������������‹�������������+�\�G�U�R�&�$�'���6�R�I�W�Z�D�U�H���6�R�O�X�W�L�R�Q�V���/�/�&
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Type III 24-hr  2-Year Rainfall=3.34"�(�;�,�6�7�,�1�*
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Type III 24-hr  2-Year Rainfall=3.34"�(�;�,�6�7�,�1�*
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�,�Q�I�O�R�Z � �����������F�I�V���#�� �������������K�U�V�������9�R�O�X�P�H� �������������F�I
�3�U�L�P�D�U�\ � �����������F�I�V���#�� �������������K�U�V�������9�R�O�X�P�H� �������������F�I�������$�W�W�H�Q� �������������/�D�J� �����������P�L�Q

�3�U�L�P�D�U�\���R�X�W�I�O�R�Z��� ���,�Q�I�O�R�Z�����7�L�P�H���6�S�D�Q� �������������������������K�U�V�����G�W� �������������K�U�V

�/�L�Q�N�����/�����(�;�,�6�7�,�1�*

�,�Q�I�O�R�Z
�3�U�L�P�D�U�\

�+�\�G�U�R�J�U�D�S�K

�7�L�P�H�������K�R�X�U�V��
��������������������������������������������������������������������������������������������������������

�)
�O

�R
�Z

���
���

�F
�I�

V
��

��������

��������

��������

������

��������

��������

��������

��������

������

��������

��������

��������

��������

������

��������

��������

��������

��������

��

�,�Q�I�O�R�Z���$�U�H�D� ���������������V�I
�����������F�I�V

�����������F�I�V



Type III 24-hr  10-Year Rainfall=5.23"�(�;�,�6�7�,�1�*
�����3�U�L�Q�W�H�G�������������������������3�U�H�S�D�U�H�G���E�\���6�3�5�8�+�$�1���(�1�*�,�1�(�(�5�,�1�*���3���(��

�3�D�J�H�������+�\�G�U�R�&�$�'�Š�����������������������V���Q�����������������‹�������������+�\�G�U�R�&�$�'���6�R�I�W�Z�D�U�H���6�R�O�X�W�L�R�Q�V���/�/�&

�7�L�P�H���V�S�D�Q� �����������������������K�U�V�����G�W� �����������K�U�V���������������S�R�L�Q�W�V
�5�X�Q�R�I�I���E�\���6�&�6���7�5���������P�H�W�K�R�G�����8�+� �6�&�6�����:�H�L�J�K�W�H�G���&�1
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�5�X�Q�R�I�I���$�U�H�D� �������������V�I�����������������������,�P�S�H�U�Y�L�R�X�V�������5�X�Q�R�I�I���'�H�S�W�K� �����������6�X�E�F�D�W�F�K�P�H�Q�W�����6�����(�;���5�2�2�)���$�5�(�$
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�5�X�Q�R�I�I���$�U�H�D� �������������V�I�����������������������,�P�S�H�U�Y�L�R�X�V�������5�X�Q�R�I�I���'�H�S�W�K� �����������6�X�E�F�D�W�F�K�P�H�Q�W�����6�����(�;���3�$�9�(�'���$�5�(�$
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�5�X�Q�R�I�I���$�U�H�D� ���������������V�I�������������������,�P�S�H�U�Y�L�R�X�V�������5�X�Q�R�I�I���'�H�S�W�K� �����������6�X�E�F�D�W�F�K�P�H�Q�W�����6�����(�;���/�$�1�'�6�&�$�3�(���$�5�(�$
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�5�X�Q�R�I�I���$�U�H�D� �������V�I�����������������������,�P�S�H�U�Y�L�R�X�V�������5�X�Q�R�I�I���'�H�S�W�K� �����������6�X�E�F�D�W�F�K�P�H�Q�W�����6�����(�;�����,�0�3�(�5�9�,�2�8�6
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Type III 24-hr  10-Year Rainfall=5.23"�(�;�,�6�7�,�1�*
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�5�X�Q�R�I�I � �����������F�I�V���#�� �������������K�U�V�������9�R�O�X�P�H� ���������F�I�������'�H�S�W�K� ����������

�5�X�Q�R�I�I���E�\���6�&�6���7�5���������P�H�W�K�R�G�����8�+� �6�&�6�����:�H�L�J�K�W�H�G���&�1�����7�L�P�H���6�S�D�Q� �������������������������K�U�V�����G�W� �������������K�U�V
�7�\�S�H���,�,�,���������K�U�����������<�H�D�U���5�D�L�Q�I�D�O�O� ����������

�$�U�H�D�����V�I�� �&�1 �'�H�V�F�U�L�S�W�L�R�Q
���������� ���� �5�R�R�I�V�����+�6�*���$
���������� �����������������,�P�S�H�U�Y�L�R�X�V���$�U�H�D

�7�F �/�H�Q�J�W�K �6�O�R�S�H �9�H�O�R�F�L�W�\ �&�D�S�D�F�L�W�\ �'�H�V�F�U�L�S�W�L�R�Q
���P�L�Q�� ���I�H�H�W�� ���I�W���I�W�� ���I�W���V�H�F�� ���F�I�V��

������ �'�L�U�H�F�W���(�Q�W�U�\����

�6�X�E�F�D�W�F�K�P�H�Q�W�����6�����(�;���5�2�2�)���$�5�(�$

�5�X�Q�R�I�I

�+�\�G�U�R�J�U�D�S�K

�7�L�P�H�������K�R�X�U�V��
��������������������������������������������������������������������������������������������������������

�)
�O

�R
�Z

���
���

�F
�I�

V
��

������

��������

��������

��������

��������

������

��������

��������

��������

��������

������

��������

��������

��������

��������

��

�7�\�S�H���,�,�,���������K�U
�������<�H�D�U���5�D�L�Q�I�D�O�O� ����������
�5�X�Q�R�I�I���$�U�H�D� �������������V�I

�5�X�Q�R�I�I���9�R�O�X�P�H� ���������F�I
�5�X�Q�R�I�I���'�H�S�W�K� ����������

�7�F� ���������P�L�Q
�&�1� ����

�����������F�I�V



Type III 24-hr  10-Year Rainfall=5.23"�(�;�,�6�7�,�1�*
�����3�U�L�Q�W�H�G�������������������������3�U�H�S�D�U�H�G���E�\���6�3�5�8�+�$�1���(�1�*�,�1�(�(�5�,�1�*���3���(��
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Type III 24-hr  10-Year Rainfall=5.23"�(�;�,�6�7�,�1�*
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Type III 24-hr  10-Year Rainfall=5.23"�(�;�,�6�7�,�1�*
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Type III 24-hr  10-Year Rainfall=5.23"�(�;�,�6�7�,�1�*
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Type III 24-hr  25-Year Rainfall=6.41"�(�;�,�6�7�,�1�*
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Type III 24-hr  25-Year Rainfall=6.41"�(�;�,�6�7�,�1�*
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Type III 24-hr  25-Year Rainfall=6.41"�(�;�,�6�7�,�1�*
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Type III 24-hr  25-Year Rainfall=6.41"�(�;�,�6�7�,�1�*
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Type III 24-hr  25-Year Rainfall=6.41"�(�;�,�6�7�,�1�*
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Type III 24-hr  25-Year Rainfall=6.41"�(�;�,�6�7�,�1�*
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Type III 24-hr  100-Year Rainfall=8.22"�(�;�,�6�7�,�1�*
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Type III 24-hr  100-Year Rainfall=8.22"�(�;�,�6�7�,�1�*
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Routing Diagram for PROPOSED
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

19,416 49 50-75% Grass cover, Fair, HSG A  (4S)
143 98 Deck  (8S)
491 98 Lawn Park  (8S)
901 98 Patios  (8S)
1,554 98 Paved parking, HSG A  (5S)
3,620 98 Roofs, HSG A  (6S)
1,350 98 Sport Court  (8S)
27,475 63 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

24,590 HSG A 4S, 5S, 6S
0 HSG B
0 HSG C
0 HSG D

2,885 Other 8S
27,475 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.04 hrs, 751 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=19,416 sf   0.00% Impervious   Runoff Depth=0.14"Subcatchment 4S: PROPOSED 
   Tc=5.0 min   CN=49   Runoff=0.01 cfs  220 cf

Runoff Area=1,554 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 5S: PROPOSED PAVED 
   Tc=5.0 min   CN=98   Runoff=0.12 cfs  402 cf

Runoff Area=3,620 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 6S: PROPOSED ROOF
   Tc=5.0 min   CN=98   Runoff=0.28 cfs  937 cf

Runoff Area=2,885 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 8S: UNCONNECTED 
   Tc=5.0 min   CN=98   Runoff=0.22 cfs  747 cf

Peak Elev=171.72'  Storage=385 cf   Inflow=0.39 cfs  1,340 cfPond 5P: CRUSHED STONE SYSTEM
   Discarded=0.06 cfs  1,340 cf   Primary=0.00 cfs  0 cf   Outflow=0.06 cfs  1,340 cf

   Inflow=0.22 cfs  967 cfLink 3L: PROPOSED
   Primary=0.22 cfs  967 cf

Total Runoff Area = 27,475 sf   Runoff Volume = 2,306 cf   Average Runoff Depth = 1.01"
70.67% Pervious = 19,416 sf     29.33% Impervious = 8,059 sf
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Summary for Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff = 0.01 cfs @ 12.46 hrs,  Volume= 220 cf,  Depth= 0.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year Rainfall=3.34"

Area (sf) CN Description
19,416 49 50-75% Grass cover, Fair, HSG A
19,416 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff
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0.001
0.001
0.000
0

Type III 24-hr
2-Year Rainfall=3.34"
Runoff Area=19,416 sf
Runoff Volume=220 cf
Runoff Depth=0.14"

Tc=5.0 min
CN=49

0.01 cfs
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Summary for Subcatchment 5S: PROPOSED PAVED AREAS

Runoff = 0.12 cfs @ 12.07 hrs,  Volume= 402 cf,  Depth= 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year Rainfall=3.34"

Area (sf) CN Description
1,554 98 Paved parking, HSG A
1,554 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 5S: PROPOSED PAVED AREAS

Runoff

Hydrograph

Time  (hours)
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0.075
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0.025
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0.005
0

Type III 24-hr
2-Year Rainfall=3.34"
Runoff Area=1,554 sf
Runoff Volume=402 cf
Runoff Depth=3.11"

Tc=5.0 min
CN=98

0.12 cfs
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Summary for Subcatchment 6S: PROPOSED ROOF

Runoff = 0.28 cfs @ 12.07 hrs,  Volume= 937 cf,  Depth= 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year Rainfall=3.34"

Area (sf) CN Description
3,620 98 Roofs, HSG A
3,620 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 6S: PROPOSED ROOF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.34"
Runoff Area=3,620 sf
Runoff Volume=937 cf
Runoff Depth=3.11"

Tc=5.0 min
CN=98

0.28 cfs
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Summary for Subcatchment 8S: UNCONNECTED IMPERVIOUS

Runoff = 0.22 cfs @ 12.07 hrs,  Volume= 747 cf,  Depth= 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year Rainfall=3.34"

Area (sf) CN Description
* 901 98 Patios
* 143 98 Deck
* 1,350 98 Sport Court
* 491 98 Lawn Park

2,885 98 Weighted Average
2,885 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 8S: UNCONNECTED IMPERVIOUS

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.34"
Runoff Area=2,885 sf
Runoff Volume=747 cf
Runoff Depth=3.11"

Tc=5.0 min
CN=98

0.22 cfs
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Summary for Pond 5P: CRUSHED STONE SYSTEM

Inflow Area = 5,174 sf,100.00% Impervious,  Inflow Depth = 3.11"    for  2-Year event
Inflow = 0.39 cfs @ 12.07 hrs,  Volume= 1,340 cf
Outflow = 0.06 cfs @ 12.54 hrs,  Volume= 1,340 cf,  Atten= 85%,  Lag= 28.3 min
Discarded = 0.06 cfs @ 12.54 hrs,  Volume= 1,340 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs / 2
Peak Elev= 171.72' @ 12.54 hrs   Surf.Area= 900 sf   Storage= 385 cf

Plug-Flow detention time= 40.3 min calculated for 1,338 cf (100% of inflow)
Center-of-Mass det. time= 40.3 min ( 794.9 - 754.6 )

Volume Invert Avail.Storage Storage Description
#1 170.50' 945 cf60.00'W x 15.00'L x 3.00'H Prismatoid

2,700 cf Overall  x 35.0% Voids
#2 173.50' 15 cfPonding Listed below -Impervious

960 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
173.50 0
174.50 5
174.70 15

Device Routing     Invert Outlet Devices
#1 Discarded 170.50'2.410 in/hr Exfiltration over Wetted area   
#2 Primary 173.40'4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.06 cfs @ 12.54 hrs  HW=171.72'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=170.50'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 5P: CRUSHED STONE SYSTEM

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=5,174 sf
Peak Elev=171.72'
Storage=385 cf

0.39 cfs

0.06 cfs

0.06 cfs

0.00 cfs

Pond 5P: CRUSHED STONE SYSTEM

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
0.550.50.450.40.350.30.250.20.150.10.050
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Pond 5P: CRUSHED STONE SYSTEM

Wetted
Storage

Stage-Area-Storage

Storage (cubic-feet)
950900850800750700650600550500450400350300250200150100500

Surface/Horizontal/Wetted Area (sq-ft)
1,3001,2001,1001,0009008007006005004003002001000
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Summary for Link 3L: PROPOSED

Inflow Area = 27,475 sf, 29.33% Impervious,  Inflow Depth = 0.42"    for  2-Year event
Inflow = 0.22 cfs @ 12.07 hrs,  Volume= 967 cf
Primary = 0.22 cfs @ 12.07 hrs,  Volume= 967 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs

Link 3L: PROPOSED

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=27,475 sf
0.22 cfs

0.22 cfs
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Time span=0.00-30.00 hrs, dt=0.04 hrs, 751 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=19,416 sf   0.00% Impervious   Runoff Depth=0.73"Subcatchment 4S: PROPOSED 
   Tc=5.0 min   CN=49   Runoff=0.25 cfs  1,183 cf

Runoff Area=1,554 sf   100.00% Impervious   Runoff Depth=4.99"Subcatchment 5S: PROPOSED PAVED 
   Tc=5.0 min   CN=98   Runoff=0.19 cfs  647 cf

Runoff Area=3,620 sf   100.00% Impervious   Runoff Depth=4.99"Subcatchment 6S: PROPOSED ROOF
   Tc=5.0 min   CN=98   Runoff=0.43 cfs  1,506 cf

Runoff Area=2,885 sf   100.00% Impervious   Runoff Depth=4.99"Subcatchment 8S: UNCONNECTED 
   Tc=5.0 min   CN=98   Runoff=0.35 cfs  1,200 cf

Peak Elev=172.78'  Storage=718 cf   Inflow=0.62 cfs  2,153 cfPond 5P: CRUSHED STONE SYSTEM
   Discarded=0.07 cfs  2,153 cf   Primary=0.00 cfs  0 cf   Outflow=0.07 cfs  2,153 cf

   Inflow=0.58 cfs  2,383 cfLink 3L: PROPOSED
   Primary=0.58 cfs  2,383 cf

Total Runoff Area = 27,475 sf   Runoff Volume = 4,536 cf   Average Runoff Depth = 1.98"
70.67% Pervious = 19,416 sf     29.33% Impervious = 8,059 sf
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Summary for Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff = 0.25 cfs @ 12.11 hrs,  Volume= 1,183 cf,  Depth= 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year Rainfall=5.23"

Area (sf) CN Description
19,416 49 50-75% Grass cover, Fair, HSG A
19,416 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.23"
Runoff Area=19,416 sf
Runoff Volume=1,183 cf

Runoff Depth=0.73"
Tc=5.0 min

CN=49

0.25 cfs
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Summary for Subcatchment 5S: PROPOSED PAVED AREAS

Runoff = 0.19 cfs @ 12.07 hrs,  Volume= 647 cf,  Depth= 4.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year Rainfall=5.23"

Area (sf) CN Description
1,554 98 Paved parking, HSG A
1,554 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 5S: PROPOSED PAVED AREAS

Runoff

Hydrograph

Time  (hours)
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0.19
0.18
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Type III 24-hr
10-Year Rainfall=5.23"
Runoff Area=1,554 sf
Runoff Volume=647 cf
Runoff Depth=4.99"

Tc=5.0 min
CN=98

0.19 cfs
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Summary for Subcatchment 6S: PROPOSED ROOF

Runoff = 0.43 cfs @ 12.07 hrs,  Volume= 1,506 cf,  Depth= 4.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year Rainfall=5.23"

Area (sf) CN Description
3,620 98 Roofs, HSG A
3,620 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 6S: PROPOSED ROOF

Runoff

Hydrograph

Time  (hours)
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0.04
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Type III 24-hr
10-Year Rainfall=5.23"
Runoff Area=3,620 sf

Runoff Volume=1,506 cf
Runoff Depth=4.99"

Tc=5.0 min
CN=98

0.43 cfs
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Summary for Subcatchment 8S: UNCONNECTED IMPERVIOUS

Runoff = 0.35 cfs @ 12.07 hrs,  Volume= 1,200 cf,  Depth= 4.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year Rainfall=5.23"

Area (sf) CN Description
* 901 98 Patios
* 143 98 Deck
* 1,350 98 Sport Court
* 491 98 Lawn Park

2,885 98 Weighted Average
2,885 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 8S: UNCONNECTED IMPERVIOUS

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.23"
Runoff Area=2,885 sf

Runoff Volume=1,200 cf
Runoff Depth=4.99"

Tc=5.0 min
CN=98

0.35 cfs
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Summary for Pond 5P: CRUSHED STONE SYSTEM

Inflow Area = 5,174 sf,100.00% Impervious,  Inflow Depth = 4.99"    for  10-Year event
Inflow = 0.62 cfs @ 12.07 hrs,  Volume= 2,153 cf
Outflow = 0.07 cfs @ 12.67 hrs,  Volume= 2,153 cf,  Atten= 89%,  Lag= 36.1 min
Discarded = 0.07 cfs @ 12.67 hrs,  Volume= 2,153 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs / 2
Peak Elev= 172.78' @ 12.67 hrs   Surf.Area= 900 sf   Storage= 718 cf

Plug-Flow detention time= 75.0 min calculated for 2,153 cf (100% of inflow)
Center-of-Mass det. time= 74.9 min ( 821.2 - 746.4 )

Volume Invert Avail.Storage Storage Description
#1 170.50' 945 cf60.00'W x 15.00'L x 3.00'H Prismatoid

2,700 cf Overall  x 35.0% Voids
#2 173.50' 15 cfPonding Listed below -Impervious

960 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
173.50 0
174.50 5
174.70 15

Device Routing     Invert Outlet Devices
#1 Discarded 170.50'2.410 in/hr Exfiltration over Wetted area   
#2 Primary 173.40'4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.07 cfs @ 12.67 hrs  HW=172.78'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=170.50'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 5P: CRUSHED STONE SYSTEM

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=5,174 sf
Peak Elev=172.78'
Storage=718 cf

0.62 cfs

0.07 cfs

0.07 cfs

0.00 cfs

Pond 5P: CRUSHED STONE SYSTEM

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
0.550.50.450.40.350.30.250.20.150.10.050
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Pond 5P: CRUSHED STONE SYSTEM

Wetted
Storage

Stage-Area-Storage

Storage (cubic-feet)
950900850800750700650600550500450400350300250200150100500

Surface/Horizontal/Wetted Area (sq-ft)
1,3001,2001,1001,0009008007006005004003002001000
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Summary for Link 3L: PROPOSED

Inflow Area = 27,475 sf, 29.33% Impervious,  Inflow Depth = 1.04"    for  10-Year event
Inflow = 0.58 cfs @ 12.09 hrs,  Volume= 2,383 cf
Primary = 0.58 cfs @ 12.09 hrs,  Volume= 2,383 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs

Link 3L: PROPOSED

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=27,475 sf
0.58 cfs
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Time span=0.00-30.00 hrs, dt=0.04 hrs, 751 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=19,416 sf   0.00% Impervious   Runoff Depth=1.27"Subcatchment 4S: PROPOSED 
   Tc=5.0 min   CN=49   Runoff=0.55 cfs  2,057 cf

Runoff Area=1,554 sf   100.00% Impervious   Runoff Depth=6.17"Subcatchment 5S: PROPOSED PAVED 
   Tc=5.0 min   CN=98   Runoff=0.23 cfs  799 cf

Runoff Area=3,620 sf   100.00% Impervious   Runoff Depth=6.17"Subcatchment 6S: PROPOSED ROOF
   Tc=5.0 min   CN=98   Runoff=0.53 cfs  1,862 cf

Runoff Area=2,885 sf   100.00% Impervious   Runoff Depth=6.17"Subcatchment 8S: UNCONNECTED 
   Tc=5.0 min   CN=98   Runoff=0.42 cfs  1,484 cf

Peak Elev=173.44'  Storage=927 cf   Inflow=0.76 cfs  2,661 cfPond 5P: CRUSHED STONE SYSTEM
   Discarded=0.07 cfs  2,633 cf   Primary=0.03 cfs  28 cf   Outflow=0.11 cfs  2,661 cf

   Inflow=0.97 cfs  3,569 cfLink 3L: PROPOSED
   Primary=0.97 cfs  3,569 cf

Total Runoff Area = 27,475 sf   Runoff Volume = 6,202 cf   Average Runoff Depth = 2.71"
70.67% Pervious = 19,416 sf     29.33% Impervious = 8,059 sf
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Summary for Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff = 0.55 cfs @ 12.09 hrs,  Volume= 2,057 cf,  Depth= 1.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year Rainfall=6.41"

Area (sf) CN Description
19,416 49 50-75% Grass cover, Fair, HSG A
19,416 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=6.41"
Runoff Area=19,416 sf
Runoff Volume=2,057 cf

Runoff Depth=1.27"
Tc=5.0 min

CN=49

0.55 cfs
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Summary for Subcatchment 5S: PROPOSED PAVED AREAS

Runoff = 0.23 cfs @ 12.07 hrs,  Volume= 799 cf,  Depth= 6.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year Rainfall=6.41"

Area (sf) CN Description
1,554 98 Paved parking, HSG A
1,554 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 5S: PROPOSED PAVED AREAS

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.41"
Runoff Area=1,554 sf
Runoff Volume=799 cf
Runoff Depth=6.17"

Tc=5.0 min
CN=98

0.23 cfs
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Summary for Subcatchment 6S: PROPOSED ROOF

Runoff = 0.53 cfs @ 12.07 hrs,  Volume= 1,862 cf,  Depth= 6.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year Rainfall=6.41"

Area (sf) CN Description
3,620 98 Roofs, HSG A
3,620 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 6S: PROPOSED ROOF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.41"
Runoff Area=3,620 sf

Runoff Volume=1,862 cf
Runoff Depth=6.17"

Tc=5.0 min
CN=98

0.53 cfs
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Summary for Subcatchment 8S: UNCONNECTED IMPERVIOUS

Runoff = 0.42 cfs @ 12.07 hrs,  Volume= 1,484 cf,  Depth= 6.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year Rainfall=6.41"

Area (sf) CN Description
* 901 98 Patios
* 143 98 Deck
* 1,350 98 Sport Court
* 491 98 Lawn Park

2,885 98 Weighted Average
2,885 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 8S: UNCONNECTED IMPERVIOUS

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.41"
Runoff Area=2,885 sf

Runoff Volume=1,484 cf
Runoff Depth=6.17"

Tc=5.0 min
CN=98

0.42 cfs
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Summary for Pond 5P: CRUSHED STONE SYSTEM

Inflow Area = 5,174 sf,100.00% Impervious,  Inflow Depth = 6.17"    for  25-Year event
Inflow = 0.76 cfs @ 12.07 hrs,  Volume= 2,661 cf
Outflow = 0.11 cfs @ 12.57 hrs,  Volume= 2,661 cf,  Atten= 86%,  Lag= 29.7 min
Discarded = 0.07 cfs @ 12.57 hrs,  Volume= 2,633 cf
Primary = 0.03 cfs @ 12.57 hrs,  Volume= 28 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs / 2
Peak Elev= 173.44' @ 12.57 hrs   Surf.Area= 900 sf   Storage= 927 cf

Plug-Flow detention time= 93.3 min calculated for 2,658 cf (100% of inflow)
Center-of-Mass det. time= 93.2 min ( 836.5 - 743.3 )

Volume Invert Avail.Storage Storage Description
#1 170.50' 945 cf60.00'W x 15.00'L x 3.00'H Prismatoid

2,700 cf Overall  x 35.0% Voids
#2 173.50' 15 cfPonding Listed below -Impervious

960 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
173.50 0
174.50 5
174.70 15

Device Routing     Invert Outlet Devices
#1 Discarded 170.50'2.410 in/hr Exfiltration over Wetted area   
#2 Primary 173.40'4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.07 cfs @ 12.57 hrs  HW=173.44'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.03 cfs @ 12.57 hrs  HW=173.44'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.03 cfs @ 0.68 fps)
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Pond 5P: CRUSHED STONE SYSTEM

Inflow
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Primary

Hydrograph

Time  (hours)
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Inflow Area=5,174 sf
Peak Elev=173.44'
Storage=927 cf

0.76 cfs

0.11 cfs

0.07 cfs

0.03 cfs

Pond 5P: CRUSHED STONE SYSTEM

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
0.550.50.450.40.350.30.250.20.150.10.050

E
l
e
v
a
t
i
o
n
 
 
(
f
e
e
t
)

174

173

172

171
 Exfiltration 

 Orifice/Grate 



Type III 24-hr  25-Year Rainfall=6.41"PROPOSED
  Printed  10/29/2021Prepared by SPRUHAN ENGINEERING P.E.

Page 29HydroCAD® 10.00-25  s/n 09067  © 2019 HydroCAD Software Solutions LLC

Pond 5P: CRUSHED STONE SYSTEM

Wetted
Storage

Stage-Area-Storage

Storage (cubic-feet)
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Summary for Link 3L: PROPOSED

Inflow Area = 27,475 sf, 29.33% Impervious,  Inflow Depth = 1.56"    for  25-Year event
Inflow = 0.97 cfs @ 12.09 hrs,  Volume= 3,569 cf
Primary = 0.97 cfs @ 12.09 hrs,  Volume= 3,569 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs

Link 3L: PROPOSED

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=27,475 sf
0.97 cfs

0.97 cfs
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Time span=0.00-30.00 hrs, dt=0.04 hrs, 751 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=19,416 sf   0.00% Impervious   Runoff Depth=2.28"Subcatchment 4S: PROPOSED 
   Tc=5.0 min   CN=49   Runoff=1.12 cfs  3,684 cf

Runoff Area=1,554 sf   100.00% Impervious   Runoff Depth=7.98"Subcatchment 5S: PROPOSED PAVED 
   Tc=5.0 min   CN=98   Runoff=0.29 cfs  1,033 cf

Runoff Area=3,620 sf   100.00% Impervious   Runoff Depth=7.98"Subcatchment 6S: PROPOSED ROOF
   Tc=5.0 min   CN=98   Runoff=0.68 cfs  2,407 cf

Runoff Area=2,885 sf   100.00% Impervious   Runoff Depth=7.98"Subcatchment 8S: UNCONNECTED 
   Tc=5.0 min   CN=98   Runoff=0.55 cfs  1,919 cf

Peak Elev=174.66'  Storage=958 cf   Inflow=0.98 cfs  3,441 cfPond 5P: CRUSHED STONE SYSTEM
   Discarded=0.08 cfs  3,014 cf   Primary=0.48 cfs  423 cf   Outflow=0.55 cfs  3,437 cf

   Inflow=1.66 cfs  6,026 cfLink 3L: PROPOSED
   Primary=1.66 cfs  6,026 cf

Total Runoff Area = 27,475 sf   Runoff Volume = 9,044 cf   Average Runoff Depth = 3.95"
70.67% Pervious = 19,416 sf     29.33% Impervious = 8,059 sf



Type III 24-hr  100-Year Rainfall=8.22"PROPOSED
  Printed  10/29/2021Prepared by SPRUHAN ENGINEERING P.E.

Page 32HydroCAD® 10.00-25  s/n 09067  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff = 1.12 cfs @ 12.09 hrs,  Volume= 3,684 cf,  Depth= 2.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year Rainfall=8.22"

Area (sf) CN Description
19,416 49 50-75% Grass cover, Fair, HSG A
19,416 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 4S: PROPOSED LANDSCAPE AREA

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.22"
Runoff Area=19,416 sf
Runoff Volume=3,684 cf

Runoff Depth=2.28"
Tc=5.0 min

CN=49

1.12 cfs
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Summary for Subcatchment 5S: PROPOSED PAVED AREAS

Runoff = 0.29 cfs @ 12.07 hrs,  Volume= 1,033 cf,  Depth= 7.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year Rainfall=8.22"

Area (sf) CN Description
1,554 98 Paved parking, HSG A
1,554 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 5S: PROPOSED PAVED AREAS

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.22"
Runoff Area=1,554 sf

Runoff Volume=1,033 cf
Runoff Depth=7.98"

Tc=5.0 min
CN=98

0.29 cfs
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Summary for Subcatchment 6S: PROPOSED ROOF

Runoff = 0.68 cfs @ 12.07 hrs,  Volume= 2,407 cf,  Depth= 7.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year Rainfall=8.22"

Area (sf) CN Description
3,620 98 Roofs, HSG A
3,620 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 6S: PROPOSED ROOF

Runoff
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Type III 24-hr
100-Year Rainfall=8.22"
Runoff Area=3,620 sf

Runoff Volume=2,407 cf
Runoff Depth=7.98"

Tc=5.0 min
CN=98

0.68 cfs
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Summary for Subcatchment 8S: UNCONNECTED IMPERVIOUS

Runoff = 0.55 cfs @ 12.07 hrs,  Volume= 1,919 cf,  Depth= 7.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year Rainfall=8.22"

Area (sf) CN Description
* 901 98 Patios
* 143 98 Deck
* 1,350 98 Sport Court
* 491 98 Lawn Park

2,885 98 Weighted Average
2,885 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, 

Subcatchment 8S: UNCONNECTED IMPERVIOUS

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.22"
Runoff Area=2,885 sf

Runoff Volume=1,919 cf
Runoff Depth=7.98"

Tc=5.0 min
CN=98

0.55 cfs
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Summary for Pond 5P: CRUSHED STONE SYSTEM

Inflow Area = 5,174 sf,100.00% Impervious,  Inflow Depth = 7.98"    for  100-Year event
Inflow = 0.98 cfs @ 12.07 hrs,  Volume= 3,441 cf
Outflow = 0.55 cfs @ 12.21 hrs,  Volume= 3,437 cf,  Atten= 43%,  Lag= 8.3 min
Discarded = 0.08 cfs @ 12.16 hrs,  Volume= 3,014 cf
Primary = 0.48 cfs @ 12.21 hrs,  Volume= 423 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs / 2
Peak Elev= 174.66' @ 12.21 hrs   Surf.Area= 900 sf   Storage= 958 cf

Plug-Flow detention time= 86.5 min calculated for 3,437 cf (100% of inflow)
Center-of-Mass det. time= 85.6 min ( 825.6 - 740.0 )

Volume Invert Avail.Storage Storage Description
#1 170.50' 945 cf60.00'W x 15.00'L x 3.00'H Prismatoid

2,700 cf Overall  x 35.0% Voids
#2 173.50' 15 cfPonding Listed below -Impervious

960 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)
173.50 0
174.50 5
174.70 15

Device Routing     Invert Outlet Devices
#1 Discarded 170.50'2.410 in/hr Exfiltration over Wetted area   
#2 Primary 173.40'4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.08 cfs @ 12.16 hrs  HW=173.59'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)

Primary OutFlow  Max=0.44 cfs @ 12.21 hrs  HW=174.52'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.44 cfs @ 5.09 fps)
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Pond 5P: CRUSHED STONE SYSTEM

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=5,174 sf
Peak Elev=174.66'
Storage=958 cf

0.98 cfs

0.55 cfs

0.08 cfs

0.48 cfs

Pond 5P: CRUSHED STONE SYSTEM
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Pond 5P: CRUSHED STONE SYSTEM

Wetted
Storage

Stage-Area-Storage

Storage (cubic-feet)
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Summary for Link 3L: PROPOSED

Inflow Area = 27,475 sf, 29.33% Impervious,  Inflow Depth = 2.63"    for  100-Year event
Inflow = 1.66 cfs @ 12.08 hrs,  Volume= 6,026 cf
Primary = 1.66 cfs @ 12.08 hrs,  Volume= 6,026 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.04 hrs

Link 3L: PROPOSED

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=27,475 sf
1.66 cfs

1.66 cfs
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Norfolk and Suffolk Counties, Massachusetts
Survey Area Data: Version 16, Jun 11, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Oct 4, 2020—Oct 19, 
2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

51 Swansea muck, 0 to 1 percent 
slopes

0.2 16.7%

254B Merrimac fine sandy loam, 3 to 
8 percent slopes

0.8 83.3%

Totals for Area of Interest 0.9 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
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onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Norfolk and Suffolk Counties, Massachusetts

51—Swansea muck, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2trl2
Elevation: 0 to 1,140 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Swansea and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Swansea

Setting
Landform: Bogs, swamps
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Highly decomposed organic material over loose sandy and 

gravelly glaciofluvial deposits

Typical profile
Oa1 - 0 to 24 inches: muck
Oa2 - 24 to 34 inches: muck
Cg - 34 to 79 inches: coarse sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: Rare
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: Very high (about 16.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w
Hydrologic Soil Group: B/D
Ecological site: F144AY043MA - Acidic Organic Wetlands
Hydric soil rating: Yes

Minor Components

Freetown
Percent of map unit: 10 percent
Landform: Swamps, bogs

Custom Soil Resource Report
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Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Whitman
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Scarboro
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

254B—Merrimac fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2tyqs
Elevation: 0 to 1,290 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Merrimac and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Merrimac

Setting
Landform: Kames, eskers, moraines, outwash terraces, outwash plains
Landform position (two-dimensional): Backslope, footslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest, riser, tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits derived from granite, schist, and 

gneiss over sandy and gravelly glaciofluvial deposits derived from granite, 
schist, and gneiss
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Typical profile
Ap - 0 to 10 inches: fine sandy loam
Bw1 - 10 to 22 inches: fine sandy loam
Bw2 - 22 to 26 inches: stratified gravel to gravelly loamy sand
2C - 26 to 65 inches: stratified gravel to very gravelly sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very 

high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Maximum salinity: Nonsaline (0.0 to 1.4 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water supply, 0 to 60 inches: Low (about 4.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological site: F145XY008MA - Dry Outwash
Hydric soil rating: No

Minor Components

Sudbury
Percent of map unit: 5 percent
Landform: Outwash plains, terraces, deltas
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Hinckley
Percent of map unit: 5 percent
Landform: Deltas, outwash plains, eskers, kames
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest, head slope, 

rise
Down-slope shape: Convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Windsor
Percent of map unit: 3 percent
Landform: Outwash terraces, outwash plains, deltas, dunes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Tread, riser
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
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Hydric soil rating: No

Agawam
Percent of map unit: 2 percent
Landform: Moraines, outwash terraces, outwash plains, kames, eskers, stream 

terraces
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No
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APENDIX C – TSS REMOVAL CALCULATIONS 



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu
2. Select BMP from Drop Down Menu
3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (C*D) Load (D-E)

Street Sweeping - 5% 0.05 1.00 0.05 0.95

Deep Sump and Hooded 
Catch Basin 0.25 0.95 0.24 0.71

Oil Grit Separator 0.25 0.71 0.18 0.53

Infiltration Trench 0.80 0.53 0.43 0.11

0.00 0.11 0.00 0.11

Total TSS Removal = 89%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project:35 Pembroke Rd, Wellesley, MA

Prepared By:GP *Equals remaining load from previous BMP (E)

Date:8/18/2021 which enters the BMP
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Full treatment train 

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu
2. Select BMP from Drop Down Menu
3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (C*D) Load (D-E)

Infiltration Trench 0.801.00 0.80 0.20

0.00 0.20 0.00 0.20

0.00 0.20 0.00 0.20

0.00 0.20 0.00 0.20

0.00 0.20 0.00 0.20

Total TSS Removal =80%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project:35 Pembroke Rd, Wellesley, MA

Prepared By:GP *Equals remaining load from previous BMP (E)

Date:8/18/2021 which enters the BMP
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Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu
2. Select BMP from Drop Down Menu
3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (C*D) Load (D-E)

Street Sweeping - 5% 0.05 1.00 0.05 0.95

Deep Sump and Hooded 
Catch Basin 0.25 0.95 0.24 0.71

Oil Grit Separator 0.25 0.71 0.18 0.53

0.00 0.53 0.00 0.53

0.00 0.53 0.00 0.53

Total TSS Removal = 47%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project:35 Pembroke Rd, Wellesley, MA

Prepared By:GP *Equals remaining load from previous BMP (E)

Date:8/18/2021 which enters the BMP
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Pre-treatment 

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection
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